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This report forms part of a research programme on spontaneous vegetation in urban open spaces in the North West 
Province, South Africa. The spontaneously growing vegetation of intensively managed sites such as parks, pavements 
and parking areas was investigated, using numerica l methods. The numerical classification technique, TWINS PAN 
was used for analysing the floristic data as a first approximation and then the data were re fined by using 
Braun-Btanque! procedures. The result is a phytosociological table where ten communities, four sub-communities and 
two variants, most of them representing undescribed vegetation types for South Africa, were recognised. Associated 
gradients in habitat and different human impacts are identified by using an ordination algorithm (OECORANA) . This is 
one of the first studies on synanthropic vegetation in South African urban areas and should contribute to our 
knowledge of the ecology and biology of plant invasions in intensively managed areas. 
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Introduction 
Human impact has been recognised as the most important influ-
ence on the composition of flora and vegetation in urban envi-
ronments in Europe (Kowarik 1990). The totality of changes in 
the plant cover caused directly or indirectly by human activities, 
is called synanthropisation. According to Kornas (1983) the fol-
lowing changes in vegetation take place in the process of synan-
thropisation, namely the expansion of hemerophilous (with 
man~accompanying taxa) communities; the decline of hemero-
phobous (with retreating taxa) communities and the formation of 
new anthropogenic (synanthropic) communities. 
The best places to study anthropogenic communities in urban 
environments are in those habitats which are not only man-made, 
but which are subjected to intensive management practises, such 
as the frequent removal of plant cover by mowing, weeding or 
the use of herbicides. In Potchefstroom, paved areas, pavements 
in general and the lawns of parks can be regarded as intensively 
managed sites. Sudnik-W6jcikowska (1986) classified these 
intensively managed areas under anthropopressure zone V, 
which can be regarded as the most intensive type of pressure on 
vegetation. Anthropopressure is defined as the complex of direct 
and indirect human impact, which causes changes in the vegeta-
tion cover, multistage modification of the factors existing in 
nature, as well as the introduction of new factors (Sud-
nik-W6jcikowska 1986). 
Spontaneous vegetation can be used as a general indicator of 
environmental conditions and ecological processes in the urban 
environment (Sukopp & Werner 1983). Another important use 
for studies of spontaneous vegetation in urban environments is 
that understanding of the synecology and dynamics of the 
so-called weedy plant communities will enhance better control of 
the particularly noxious species (Vincent & Bergeron 1985). 
Studies in the more natural areas of urban environments have 
been done in South Africa by amongst others, Roberts (1993) in 
the Durban Municipal Area and Van Wyk et al. (1997) on the 
fragmented ridges in Klerksdorp, but intensively managed areas 
such as parks, pavements and parking areas were not included. 
Disturbed areas such as vacant lots (Cilliers & Bredenkamp in 
press), railway reserves (eilliers & Bredenkamp 1998) and road-
side verges (Cilliers 1998) were studied, but these areas were not 
so intensively managed as the areas in the current study. 
In Europe a number of studies were done on intensively man-
aged sites. MUller (1990) made a phytosociological comparison 
between lawns which are regularly cut short (10-20 times a year) 
in a number of German Cities, but did not only concentrate on 
spontaneously growing plants. Trampled communities, where 
the effect of human impact is astonishing, are widely studied in 
Europe, for example the studies of Kopecky (1982), Mucina and 
Kolbek (1989) and Jarolimek and Zaliberova (1995). Some of 
the most important responses to human trampling are soi l com-
paction, reduction in soil organic matter, decrease of vegetation 
cover, erosion and loss of biodiversity, but low levels of tram-
pling may enhance species diversity, by keeping communities in 
a dynamic stage (Andersen 1995). 
The aim of the present study is to describe the spontaneous 
vegetation communities which are able to establish under the 
extremely stressful conditions of intensively managed sites in 
urban areas. This study forms part of an extensive study of urban 
open spaces in a number of cities in the North West Province, 
South Africa, with the ultimate aim of a phytosociological and 
syntaxonomical synthesis of these urban open spaces. 
Study area 
The investigation was performed on pavements and paved areas, 
as well as on lawns of twelve intensively managed parks and a 
number of other lawns in urban Potchefstroom, which is situated 
more or less between 27°04' and 27"01' longitude and 26°40' and 
260 44' latitude (Figure 1). Maintenance on these sites is very 
strict according to management programmes which depend on 
growth rate and climate. According to Labuschagne (pers. com.) 
the following maintenance takes place: Herbicides are used twice 
a year on paved areas and if necessary weeding also takes place. 
Pavements without any paving stones are mown from October to 
April every 6 weeks to a height of 50 mm . The lawns of parks are 
more frequently mown, namely every 2- 3 weeks from October 
to April to a height of 35 mm. Other open grasslands in the 
municipal area which are mown every 8- 10 weeks to a height of 
100 mm are not included in this specific study. 
Potchefstroom is situated in the Dry Sandy Highveld Grass-
land (Bredenkamp & Van Rooyen 1996) of the Grassland Biome 
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Table 1 Phytosociological table of intensively managed urban open spaces in the Potchefstroom Municipal Area, 
North West Province, South Afrcia. (All species are representative of the herbaceous layer) 
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(Rutherford & Westfall 1994). The major rock types in the area 
around Potchefstroom are from the Pretoria Group of the Trans-
vaal Sequence (Nel e/ at 1939) . The vegetation, geology and 
soils of the natural areas are not so important in this study, 
because we concentrate here mainly on soils which have been 
changed due to construction. The upper soi l layers consist 
mainly of deposited loam-, sand- and construction-rubble mix-
tures and are sometimes compacted as well. In the parks and on 
some of the pavements, lawns consisting mainly of a monocul-
tural stand of PenniSelUf11 clandeslinum, were established. No 
standard or any other seed m ixtures wer,e used on these lawns, 
according to Labuschagne (pers. com.) 
Based on the Koppen classification, Potchefstroom has a 
Bs-climate, that is a cool dry steppe with summer rains (ScJlulze 
& McGee 1978). Average rainfall is more than 600 mill per 
annum. The summer temperatures are high with a mean monthly 
maximum temperature,higher than 32°C during October to Janu-
ary , while the mean monthly minimum temperatures are below 
_1°C during May to September. The winters are severely frosty 
(Weather Bureau 1988) . Urban areas are, however, regarded as 
heat islands because they could be much warmer than surround-
ing natural areas . Urban heat is lands developed mainly because 
of the presence of roads, bui ldings, pavements and other areas 
which absorb heat, as well as the relati ve lack of vegetation (Von 
Stlilpnagel el al. 1990). Research in cities in South Africa has 
shown that urban areas could be about 3-4°C warmer than the 
adjacent natural environment (Von Gogh 1979). 
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Materials and Methods 
Rdev~s \vere compiled in 63 sampk plots on intensively managed 
sites in the Potchefstroom Municipal Area. Sampling was done in 
summer and winter periods during this study. 
Plot sizes establisheu through the use of species area curves, vary 
between 1 mZ for paveu areas and 4 m2 and 16 mZ for non-paved 
areas (pavements and parks). Cover-abundance values \verc esti-
mated according to the Braun-Blanquct scale, as given by Muel-
ler-Dombois and Ellenberg (1974), Habitat parameters recorded, 
included topography, aspect, slope and soil type. At each sample 
plot tht: type of human impact, sllch as mowing, weeding, trampling, 
use of chemicals and erosion was described. Qualitative descriptions 
of the intensities of human impac ts were based on visual observa-
tions during the study and in formation from the Municipality 
(Labuschagnc pcrs. com.), because it is extremely difficult to quan-
tify human impacts. Mowing pract ises which were referred to as fre-
quent took place every 2-3 weeks, \vh ile mowing practises which 
were not so frequent took place every 8- 10 weeks (Labuschagne 
pers. corn.) . Trampl ing intensities were classified as heavy, moder-
ate and light. 
The TURBOVEG programme (Hennekeos I 996a) and the TWIN· 
SPAN classifi cation algorithm (Hill 1979a) were used for the input. 
proc t:ssing, and presentation of phytosociological data, and subse-
quently Braun-B1anquet procedures (Werger 1974) were imple-
mented to rdine these results. Al these programmes ,.,.ere applied 
separately on the data for pavements and parks. The result of the 
final classification is presented in a phytosociological table (Table 
1), which was drawn up with the aid of a visual editor for phytosoci-
ological tables. MEGATAB (Hennekens 1996b) where the data of 
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paVlo!lllcnls and rarks wefe combined again. Introduced species are 
cl l.!arly marked in the phytosocio!ogica! table. All the species in 
rable J afC si tuated in a herbaceous layer. Species which were 
encountered only once or twice during the study and have rdatively 
lo\\' Covt,!f afC not induded in the phytosocio logicaltab1c. These spe-
cies arc. lllHVCVCf, inc luded in Table 2 and are also mentioned in the 
ft!SUitS. Three diffcn:nt numbering systems an: used for the rel¢ves, 
namely a n:leve num ber which starts at 1 and indicates the rcleve 
numbers \vhich were done in this particular study. a lield number 
which stllr[S with a letter and indicates the rcleve numbers for the 
entire project and a TURBOVEG numbt:r which ind icates the unique 
rdev!! number in the South African phytosociological data base. 
An ordination algorithm. DECORANA (Hill 1979b) was also 
app lied to the florist ic data to determine possib le gradients in vegeta-
tion. Taxa names conform to those of Arnold and De Wet (1993). 
but were updated to November 1996 according to the PRECIS floris-
tic database of SOLlth Africa managed by the National Botanical 
Institute in Pretoria. 
No formal syntaxonomical classitication was done. which will 
Dilly follow after the analyses of all the different land use types in the 
urban area Df Potchefstroom. 
Results and Discussion 
Classification 
From the classification the following communities could be rec-
ognised (Table 1) : 
I . ClwlIla(!.\yce prostrata Community 
2. Glli/leminea densa- Cynodon dac/ylon Community 
2.1 .. lIfernanlhera pllngens-Guilleminea densa 
Sub-community 
2. 1.1 Eragroslis lehnumniana Variant 
2.1.2 Tribu/lis lerres/ris Variant 
2.2 Paspalllln dilatallim Sub-community 
3. Amaranlhlls hybridus-Cynodon dactylon Community 
4. Chamae.syce hirla-Cynodon dactylon Community 
5. P/aJ71ago lanceolata -Cynudon daclylon Community 
6. Chloris virgata Community 
7. Hermannia depressa--Ledebollria revoluta Community 
8. Taraxacllm officinale- A1edicago lupulina Community 
8.1 Tr{j()/iutn repens Sub-community 
8.2 C'ic/ospermum leplOphyllum Sub-community 
9. Capselfa bursa-pas/oris Community 
10 . Si.\ymbl'iun/ orienta fe Community 
Description of communities 
I. Chamae.\yce proslrata Community 
The Chamaesyce proslrata Community is situated between pav-
ing stones on pavements and in parking areas in full sun or 
semi-shade, and also in cracks in paving, mainly on the northern 
sides of buildings. This community only consists ofa herbaceous 
stratum (maximum of 40% canopy cover), of mainly sprawling, 
annual forbs such as the dominant species. Chamaesyce 
pros/rata (Species Group A, Table 1). Other sprawling forbs are 
the indigenous species Chamaesyce inaequilafera (Species 
Group E, Table 1) and He/ichJyslim argyrosphael'lIIn and the 
introduced annual Chenopodium carinalum (Table 2). 
No diagnostic species exist for this trampled community, but it 
is characterised by the absence of the invasive grass, Cynodon 
dac/ylon, and other species of Species Groups D, Hand N (Table 
1). There are indications of Cynodon dacty/on and GlIilleminea 
densa invasion into this community, but at the time of the study 
maintenance practises such as weeding and the use of chemicals 
were relatively successful in preventing this. Non-sprawling spe-
cies are usua lly small with a stunted growth form, probaly due to 
a combination of factors such as heavy trampling, the effect of 
the heat which is absorbed by the paved areas and the effect of 
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Table 2 List of species which occurred only a few times 
and have relatively low cover, on intenSively managed 
sites in the Potchefstroom Municipal Area, North West 
Province, South Africa 
Communities Species (releve number)(cover abundance values) 
I. 
2.1.1 
2.2 
4. 
5. 
6. 
7. 
8.2 
9. 
No specific 
community 
*Chenopodium carinalUm (13)(+); Eragl'oslis sr. 
(62)(+); *G{llinsoga parviJolia (43 )(3); Helichrysum 
argyl'opshaerum (13)( I): .. Lactuea serriola (43)(+): 
Senecio L'onsanguineus (14)(r): * Tragopogon dub ius 
(43)(+): Tragus berteronianus (34)(1) 
Berkheya rat/ula (60Hr): * Boerhavia erecta (48)( I): 
*Chenopodium sp. (48)(+); Eragrostisplana (53)( I). 
(57)(8); * /l4alva , (64)(+); * Maivastrum 
coromandeliallUJIl (57)(+), (64)(+) 
Convolvulus sagitta/us (60)(+). (55)(+) 
Cyperus rupesll'is (29)(+); Afariscus albomarginatus 
(3 1 )(r); Moraea sp. (35)(r) 
Eragrostis curvuia (47)( I) 
Eragroslis obI usa (42)(r) 
Album selosa (28)(r); Buibine abyssinica (40)(r); 
Crabbea acaulis (40)(r); Dicoma anomala (40)(1') : 
Ga::ania krebsialla ssp. serrula/ll (28)(r): 
Trichoneura grandiglumis (40)(r); Vernonia 
oligocephala (40)(r) 
*Cichorium intybus (2)(8), (3)(+) ; *Coronopus 
didymus (2)(+); A4aJ/uJea benthamiana (6)(+) ; 
Trifolium africanum (l5)(A), (35)( r), (41 )(r) 
* Duchesnea indica (3)( +); * Euphorbia helerophyfia 
(5)(r); 'Euphorbia peplus (3)(r) ; Sparaxis sp. (4 )(r); 
* Stefiaria media (3)(+), (I I )(A); * Veronica persico 
(4)(8) 
' Oxalis corniculala (64)(+), (54)(+), (55)(A), (40)(r), 
(41)(1) 
* = introduced species 
herbicides. These small non-sprawling species are mainly intro-
duced to South Africa, and include Conyza bonariensis (Species 
Group E, Table 1) and species which were only recorded once, 
namely Lacluca serriola. Tragopogon dubius, Galinsoga 
parviflora and Senecio consanguineus (Table 2). A low average 
number of6 species per sample plot was recorded of which 62% 
were introduced and 61 % were therophytes. 
2 . . Gllilleminea densa- Cynodon dactylon Community 
This community is typically found on pavements which are not 
covered by paving stones or slabs, but with moderately to heav-
ily compacted soil due to trampling. The soils of this community 
are all skeletal and belong to the anthropogenous soil form, Wit-
bank (Soil Classification Work Group 1991 ), like most of Ihe 
soils in this study_ The amount of surface gravel varies between 
the different releves. 
Plant cover on the pavements where this community can be 
found, are mown quite frequently and sometimes weeding takes 
place . The specific use as well as the type and frequency of 
maintenance also lead to the establishment of mainly sprawling, 
annual forbs, like in the Chamaesyce prostrata Community (1) 
on paved areas, but different species are dominant. The species 
of Species Group D (Table 1) are the diagnostic species of the 
Guilleminea densa-Cynodon dactylon Community. The 
dominant species, Ciuilh:mineu densa (Species Group D, Table 
I) and other species such as Cyl10dOll (/aclyloll. Aliemanlhera 
pllJ1geI1S. COlllphrena celmioides and Medicllgo laciniatll (Spe-
cies Group N. Table I) are all sprawling forbs. Other species in 
this community are those of Species Groups E and H (Table I). 
Although this is already a high ly invasive community of tram-
pled lawns, it also invades adjacent spontaneous communities 
such as the Chamaesyce prostraJa Community (I) on paved 
areas and the Clwmaesyce hirfa- lynodon d(U.:rylol1 Community 
(4) in parks. Similar communities as the GlIilJemillea denm-
()nodol1 c/acly/on Community were described for vacant lots in 
the Potcherstrool11 Municipal Area (Cilliers & Bredenkamp in 
press). 
Two sub-communities based upon availabi lity of soil moisture 
and degree of trampling and accompanying soil compaction, 
were identified. 
2.1 Allemal1fhera pllllgens- Guilleminea del1.w Sub-community 
This sub-community of the Gllilleminea c/enm-C"yllodoll 
da(:lylo)/ Community is s ituated on pavements where no walking 
area of paved slabs exists, and sometimes in drive-ways in resi-
dential arerts. Heavy trampling of the vegetation cover takes 
place, which may result in the development of bare patches 
which are not suitable for the establishment of any vegetation, 
due to high levels of compaction. Trampling also leads to poor 
penetration of water and high water runoff. No diagnostic spe-
cies were recorded for this sub-community but it is characterised 
by its habitat and specific combination of dominant species. The 
dominant species are Guillell1inea densa (Species Group D, 
Table 1), CYl1oc/on daclyJoJl and Allerl1unthera pungens (Species 
Group N, Table I). In some places the herbaceous canopy cover 
is very high, due to the domin ance of sprawling forbs, but the 
average canopy cover is about 60%. 
Two variants can be distinguished in the Altemantheru 
pungens- Guillemillea den.w Sub-coml11unity on the basis of spe-
cies composition. 
2. 1.1 Eragl'Ostis lehmannialla Variant 
Although no diagnostic species occur for this variant, it is char-
acterised by the relatively high cover of the indigenous grass 
£ragroslis lehmanniana (Species Group A, Table I) which is 
Iypical of disturbed areas in South Africa (Van Oudtshoorn 
1991). An average number of 9 species per sample plot were 
recorded of which 65% were introduced species and 41 % were 
therophytes. 
2. 1.2 Trihllllls terrestris Variant 
This variant can be distinguished from the Eragrostis 
lehl1umn;clllu Variant with respect to the absence of the species 
of Species Group A (Table I ) and the presence of the diagnostic 
species, TrihuJus terreslris, which is an indigenous sprawling 
forb (Species Group B, Table 1) and another indigenous sprawl-
ing species. the grass Cynodon hirsllllls (Species Group C, Table 
I). An average number of 7 species per sample plot were 
recorded for this variant of which 80% were introduced and 50% 
were therophytes. 
2.2 Paspullll1l dilalalum Sub-community 
The Paspaillm diJatatlllJl Sub-community is also situated on 
pavements but usually next to a walking area of paved slabs in 
wetter areas. In some cases this sub-community invades 
Pennisetum clandestinum lawns which are planted by 
home-owners on pavements. The opposite scenario, where 
Pennisellll1J clandestinum from these lawns invade into the 
PaspaJum dilalalum Subcommunity, is also evident. Although 
moderate trampling of vegetation does exist, it is never as heavy 
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as in the AlternUn1hera pUlIgens-Guillem;nea densa Sub-com-
munity. Moderate trampling intensities and the availabi lity of 
water in some cases (irrigation points are present) resulted in the 
development ofa distinct community with a herbaceous cover of 
close to 100% in some areas. The tall inflorescences of 
Paspa/ul11 dilalall1m make this sub-community conspicuous in 
times just before a new mowing cycle starts, during summer and 
spring months. 
No diagnostic species exist for the Paspa/um dilatalltm 
Sub-community, but it is characterised by the absence of the spe-
cies of Species Groups A and B (Table 1). The dominant species 
are both invasive perennial grasses, namely the cosmopolitan 
species, Cynodon daclylon (Species Group N, Table I) and the 
in troduced species, PasplllunJ diJatatlll1l (Species Group I, Table 
I). Although still with a relatively high cover, the sprawling forb 
Guillemillea densa (Species Group D, Table 1) is not so promi-
nent as in the Alfernal1lhem pUllgens- Guilleminea densa 
Sub-community. An average number of 10 species were 
recorded per sample plot, of which 65% were introduced and 
30% were therophytes. 
3. Amaral1thlls hybridus- Cynodon dactylon Community 
This is a rare community which developed on ly ocassionally on 
very gravelly areas in parking areas and on entrance roads to 
businesses in the industrial area. Heavy trampling occurs, but 
total removal of plants (weeding) does not really take place, 
probably because amenity (aesthetics) has not a very high prior-
ity in these areas. Spontaneously growing vegetation is usually 
removed in urban areas as it is not aesthetically acceptable, as 
Gilbert ( 1989) pointed out in his discussion on the aesthet ic con-
flict in urban areas. 
The diagnostic species of this community are the introduced 
annuals Amaranlhus hybridus and Argemone mexicana and the 
introduced perennials, Amaranthus deflexus and a Taraxacum 
species (Species Group F, Table 1). Other more common species 
in this community are Cynodon daclylon and Allernanlhera 
pllllgens (Species Group N, Table I) which are quite distinctive 
for trampled habitats (Cilliers & Bredenkamp in press). In the 
only sample plot which was done in this community, 10 species 
were recorded of which 8 are introduced and 4 are therophytes. 
A relatively similar community (Salsola kali- Argemone 
mexicana Community) was described for gravelly areas along 
and inbetween railway lines in Potchefstroom (Cilliers & 
Bredenkamp 1998). 
4. C"!Jamaesyce hirla- Cynodon daclylon Community 
The Chamaesyce hiJ'la- Cynodon daclyJon Community is mainly 
visib le in summer in full sun or semi-shade on Pellniseillm 
clandestinum lawns in intensively managed parks and gardens 
throughout Potchefstrool11. Although no to light trampling occurs 
in this community it shows an affinity with two of the trampled 
communit ies (Communities 2 and 3), because of the co-existence 
of species like Cynodon dactyJon. A/ternanlhera pungens and 
Gomphrena celosioides (Species Group N, Table I) and 
Urochloa panicoides (Species group H, Table I ). 
The diagnostic species are those of Species Group G (Table 
1). These species include sprawling or prostrate species such as 
Chamaesyce hirla. which is also the dominant species. CynodoJl 
daclylon (Species group N, Table 1) is co-dominant. Other diag-
nostic species are the indigenous grasses Sporobolus alricanus 
and Brachiaria eruciformis and the introduced forbs, 
Hypochoeris glabra and Cyperus esculentus (Species Group G, 
Table I). A number of other species only occur once in this study 
(Table 2). Other more common species in this community are 
those of Species Groups H, 1, K, M, N, Rand T (Table I) . An 
average number of 15 species was recorded in this community of 
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wh ich 48% were introduced and 34% were therophytes. 
5. Planfago lallceolata- Cynodon dac/ylo/1 Community 
Although the introduced forb Plantago lanceo/ala is present in 
some of the other communities described here, it fo rms very 
small but distinct communities in wet places, together with 
C)modon dactyloll on pavements and in parks. No diagnostic 
species are present in this community. The dominant species are 
(ynodon duelyloll (Species Group N , Table I ) and Plantago 
lanceo/ala (Species Group R, Table 1). Another conspicuous 
species in this community is the introduced grass, Paspa/uJn 
di/a/alum (Species Group I, Table J). In the one sample plot 
which represents this community, 10 species were recorded of 
which only one, Conyza podocephala, was indigenous and only 
2 were therophytes. 
6. Chloris vi/gala Community 
The Chloris l'irgalo Community is developing on a part of a 
fragmented natural grassland which was converte"d into a chil -
dren 's playground. A lawn of Penl1isetum dandeslimlln was 
planted but it was invaded by the grass Chloris virgala and quite 
a number of other forbs, because of heavy trampling. 
The diagnostic species of this community are the indigenous 
species Chloris virga/a and Sida spinosa and the introduced 
forbs. Chenopodium mucronalllln, Verbena lenuisecta, Physalis 
viscosa and Medicago sativa (Species Group J, Table 1). 
Another important species in this community is the indigenous 
grass Chloris pycnothrix (Species Group K, Table I). This com-
munity is represented by only one sample plot in this study, in 
which 29 species were found of which 15 were introduced and 9 
were therophytes . 
Sim il ar communities were described in other trampled habitats 
on vacant lots (Cilliers & Bredenkamp in press) and on roadside 
verges (Cilliers 1998) in the Potchefstrooln Municipal Area. 
7. Hermannia depressa- Ledebouria revoluta Community 
This community occurs on small pieces of fragmented natural 
grasslands which are managed in exactly the same way as any 
formal park in Potchefstroom, for example frequent mowing. 
These parks are situated in densely populated residential areas 
and are characterised by networks of foot paths, traversing the 
whole area. The soil of these paths are so compacted that no dis-
tinct ruderal community are even establishing there. On the 
edges of these parks, invasion of the adjacent Guillemillea 
densa-Cynodon dactylol1 Community (2) from the pavements 
takes place. 
The diagnostic species of the Hermannia depressa-
Ledcbollria revolula Community are those of Species Group L 
(Table I). They include the indigenous grasses Themeda 
lriandra. Urochloa mosambicensis and Aris/ida congesla, the 
geophyte Ledebollria revoluta, the indigenous forbs Hermannia 
depressa, Corchorus asplellifolius, Blepharis serrlflala. Hibiscus 
pllsillus, Rhynchosia lolla. Falckia oblol/ga, Pollichia 
campeslris and Monsonia angusfifolia, and the declared intro-
duced weed. Solanum sisymbrffolium. Other species more com-
mon in disturbed areas, are Cynodon daclylon, Allernalllhera 
pllngens and Gomphl'ena celosioides (Species Group N I Table 
t). An average number of 21 species were recorded of which 
only 18% were introduced and 9% were therophytes. 
Similar communities were described on vacant lots (Cilliers & 
Bredenkamp in press) and in railway reserves (Cilliers & 
Bredenkamp 1998) in Potchefstroom. 11 is probably a degraded 
form of the Themedo Il'iandrae-Heleropogonellim conlorti, a 
common associatIOn described by Bezuidenhout and 
Bredenkamp ( 1991 ) from the Be land type in the Potchefstroom 
area. 
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8. Taraxacum officinale- Medicago /upulina Communi ty 
The leguminous annual , Medicago IlIplllina (Species Group Q, 
Table I) totally dominates this com munity in most cases. Other 
species which occur are those of Species Groups Rand T (Table 
I) which include the indigenous annual grass Digirnria lerna/a 
and the introduced perennial forb Taraxacum officillale. 
Although occurring throughout the year, the Taraxacum 
officinale~Medicago lupulina Community is much better devel-
oped during the winter months on Penniselum clandestiuu111 
lawns in parks, in either full stln or semi-shade. It is very con-
spicuotls during these months forming large lush-green patches 
on the dull-looking frost-bitten lawns. 
Casual observations on this community over the last three 
years revealed that, although it is better developed around irriga-
tion points and on the edges of flower beds, it does not necessar-
ily develop each year in exactly the same areas. This community 
tends to 'move around' from year to year, probably due to the 
distribution of plant parts during mowing, j ust after the wi nter. 
A not her observat ion is that the turf grass, Pennise/llm 
dandes/inllm grows more vigorously on those patches where the 
TarCL"'(QcUnl o/ficinale- Medicago luplllina Community was better 
established the previous year. The reason for these patches of 
better grown lawn cou ld be the fixati on of nitrogen by the leg-
umes Aledicago lupulina and Trtfoliul1t repens. Bradshaw (1982) 
proved that the levels of mineral nitrogen and of mineralisable 
nitrogen are 2-3 times more in clover patches (Tr(foliul11 repens) 
than outs ide them, and also stated that legumes should be an 
extremely important component of grass swards established on 
urban sites. 
This community can be divided into two sub-communities on 
the basis of species composition and persistence during summer 
months. 
8. 1 Trifolium repens Sub-community 
In this sub-community of the Taraxacum officinale- lvledicago 
IlIplIlina Community, another legum inous annual, Trifolium 
repens (Species Group 0, Table I ) colon ises bare patches on the 
Penniselum clandeslinum lawns. The cover of Medicago 
11IpZliina is, therefore, much lower. The Trifolium repens Sub-
community tends to form smaller patches than the Cic/ospermllm 
/eplOphyllul11 Sub-community (8.2) but is also conspicuous dur-
ing the summer as well and is only overgrown by Penniselunl 
c1andestinum when frequent mowing takes place. An average of 
12 species were recorded of which 50% were introduced and 
50% were therophytes. 
8.2 Cic!ospermum leptophyl/um Sub-community 
The Cic/ospermllm leplophyl/uJ11 Sub-community is the most 
conspicuous during the winter months and tends to disapear dur-
ing summer when it is overgrown by the Pennisellim 
clandeslinum lawn. The diagnostic species for this community 
are those of Species Group P (Table I) which includes the intro-
duced annual forb Cic!ospermum leplophyllllm. It is further char-
acterised by the absence of Trifolium repens and a higher cover 
of Medicago luplllina. An average number of only 6 species per 
sample plot were recorded of which 66% were introduced and 
55% were therophytes. 
9. Capsel/a bursa-pas/oris Community 
The Capse/la bursa-pastoris Community developed mainly dur-
ing winter in shady areas under trees and near buildings in parks, 
and in cracks on pavements where no heavy trampling occurs. 
This is a good example of a community which established due to 
a lack of maintenance during the winter months, because none of 
the species present can be regarded as wi nter annuals. Although 
not recorded in any other community some of the species were 
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also visible during summer, but never got the chance to develop 
into a distinct community. The maintenance programmes being 
implemented, for example frequent mowing and occasional 
weeding, probably prevent this community from developing in 
summer. In summer months certain areas are hardly ever covered 
by any vegetation (not even the planted lawn species, 
Pennisetum clandestinum). In some areas, though, a monoculture 
of wonder lawn (Dichondra repens Species Group T, Table 1) 
occurs or sometimes invasion of species such as Cynodon 
dactylon and the summer annuals Allernan/hera pungens, 
Guilleminea densa and ChlorIS pycnothrix takes place. 
The diagnostic species are all annual invaders, mainly from 
Europe and Asia, namely Capsel/a bursa-pastoris, Bromus 
Cafharticlls. Poa annua and Cotula australis (Species Group S, 
Table I), Other species in the Capsella bursa-pastoris Commu-
nity also occur in communitites which develop in sunny areas in 
winter and in summer in parks, and include the perennials 
Taraxacum officinale, Oxalis pes-caprae, Alodiola caroliniana 
and Dichondra repens (Species Group T, Table 1). An average 
number of 8 species per sample plot were recorded in this com-
munity of which 61% were introduced and 52% were thero-
phytes, but the most abundant species were all therophytes. 
10 . Sisymbrium orientale Community 
This is a short-lived community, occupying cracks in pavements 
in winter. The dominant and only diagnostic species is 
SisymbrillnJ orientale (Species Group U, Table I). Other species 
with low cover abundance values which were recorded in this 
community are Chamaesyce hirta, Alternanthera pungens. 
Medicago II/pulina and Oxalis pes-caprae. An average number 
of 2 species per sample plot were recorded of which all were 
introduced species and therophytes. A similar community was 
described for vacant lots in Potchefstroom (Cilliers & 
Bredenkamp in press). 
Ordination 
Three scattter diagrams are used in an attempt to show the rela-
tionships and gradients between the different communities and to 
establish any correlations between them and the environmental 
factors and anthropopressure, A discontinuity can clearly be rec-
ognised between the Sisymbrium orientale COllllllunity (10) and 
all the other communities, on ordination axis I of the scatter dia-
gram of all the releves which were studied (Figure 2). This rud-
eral community (10) can be distinguished from all the other 
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communities regarding its very low number of species which are 
all therophytes and the fact that it is a short-lived community 
which is confined to cracks in pavement curbs. The other com-
munities are divided into two groups which show a gradient on 
ordination axis 2, which can only be attributed to the intensity of 
trampling (Figure 2) . Communities which establish on the lawns 
of parks (communities 4- 9) are only subjected to light trampling 
or none at all, while those on paved areas and other pavements 
(communities 1-3 ) are heavily trampled, 
In an ordination where the releves of the Sisymbrillm orientale 
Community (10) were excluded, some of the remaining plant 
communities are restricted to specific spatial areas in the diagram 
(Figure 3). The sub-communities and variants of the Gu;//eminea 
dellsa-Cynodon dactylon Community (2) cannot be distin-
guished from each other. Releves of the Chamaesyce prostrata 
Community (1) and the Amarantlll1s hybridlls- Cynodon dactylol1 
Community (3) are grouped together, while those of the 
Chamaesyce hirta- Cynodon dactylon Community (4), the 
Plantago lanceolata- Cynodon daclylon Community (5) and the 
Chloris virgata Community (6) also form one group. The 
Hermannia depressa- Ledebouria rel'oluta Community (7) is sit-
uated on the left of ordination axis I and can clearly be distin-
guished from the other communities. The Taraxacum ofJicinale-
Medicago lupulina Community (8) and the Capsella 
bursa-pastoris Community (9) can easily be distinguished from 
each other and from the remaining communities (1-7). The latter 
two communities (8 and 9) are the only ones which establish dur-
ing winter, are not liable to heavy trampling and are not affected 
by mowing during the winter. The gradient on ordination axis 1, 
however, can only be attributed to the number of introduced spe-
cies and therophytes from lower on the left of the diagram to 
higher to the right of the diagram (Figure 3). Although the 
Capsel/a bursa-pastoris Community (9) at the top of ordination 
axis 2 is confined to shady places and the Taraxacum officinale-
Medicago lupulina Community (8) at the bottom of ordination 
axis 2 is much more prominent in full sun, a clear light intensity 
gradient is not present along ordination axis 2. All the other com-
munities can establish in full sun or semi-shade (Figure 3). 
In the scatter diagram of the ordination of only those commu-
nities which establish during the summer months (1 - 7), all the 
communities, sub-communities and variants can clearly be dis-
tinguished from each other (Figure 4). On ordination axis I a 
trampling gradient is evident from higher levels of trampling on 
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the left to lower levels of trampling to the right. In th is study the 
high levels of trampling do not necessarily have the same effect 
as high levels of mowing. Communities in parks (4- 7) which are 
less trampled are more frequently mown than those which are 
more trampled (1 - 3) (F igure 4). The Chamaesyce prostrata 
Com munity (I) is s ituated at the extreme left of ordinat ion axis 1 
(Figure 4) and does not on ly have a very high trampling inten-
sity, but is the only community in this study which is susceptible 
to the use of herbicides and weeding. The Hermannia depressa -
Ledebouria revolllia Community (7) on the extreme right of 
ordination axis 1 represents fragments of degraded natural grass-
lands, which are mown quite frequently, but where the intensity 
of trampling is lower. There could, therefore, also be a general 
anth ropopressure gradient (as defined by Sudnik-W6jcikowska 
1986) present, as other human influences other than trampling 
also playa role in the establi shment of these communit ies on 
ordination axis I, from high on the left to low to the right (Figure 
4). The gradient on ordination axis 2 is probably due to soil 
structure with low levels of gravel at the bottom to higher levels 
of gravel to the top , where the Amaranlhlls hybridus- Cynodol1 
daclyloll Community (3) is s ituated (Figure 4) . 
Conclusion 
With the except ion of the Hermannia depressa- Ledebollria 
revo/ula Community (7), none of the other nine communities 
were previously described in the Grassland Biome of South 
Africa. Some communities are not unique to intensively man-
aged sites, because they resemble communities described in 
other urban open spaces of Potchefstroom such as vacant lots 
(C illiers & Bredenkamp in press), railway reserves (Cilliers & 
Bredenkamp 1998) and roadside verges (Cilliers 1998). 
Some communi ties show similarities with communities 
described for Europe. Communities described in the current 
study in which lynodoll dae/y/ol1 is dominant, resemble for 
example, to a certain extent, trampled communities described by 
Mucina and Kolbek (1989) for southern Bulgaria. Other commu-
nities dominated by annual species, share a number of species 
with communities in Europe. Interestingly, species which domi-
nate in different communities in Europe, may establi sh in the 
same habitats in South Africa. Poa anl1ua which is a widespread 
species of trampled habitats, and Capse/la bursa-pas/oris of the 
di vision Convo/vll/o- Chenopodiea in Slovakia (Kliment & 
Jarolimek 1995) occur together in the Capse/la bursa-pastoris 
Community (9) in Potchefstrool11. 
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With the exception of species in the Capsella bursa-pastoris 
Community (9) and the SisymbriwII orientale Community (10), 
C4 prostrate grasses and other prostrate forbs which are resistant 
to trampling, dominate in the other communities. In the trampled 
communities, the Chamaesyce prostrata Community (I) and 
Guilleminea densa- Cynodol1 daely/on Community (2). 
non-prostrate species such as Eragrostis /ehmanniano. Lepidium 
!Jonariense and COlly:a hOl/aden,is are also res istant to tram-
pling, but they are contro lled by the use of chemicals and fre-
quent mowing. More detailed studies on trampled habitats in 
urban environments throughout South A frica are necessary . 
Although the prostrate grass Cynodol1 daelylon also occurs in the 
Chamaesyce hirla-Cynodon daely/oJl Community (4), it does 
11 0t estab lish due to trampling, but developed because of frequent 
mowing of the lawns. Species which typically can withstand the 
permanent cutting are those which do not depend on reproduc-
tion by seeds and which are not damaged in the ir g rowth rate by 
permanent mutilation or which can escape the cutting due to their 
growth pattern close to the ground (Muller 1990). 
Due to high frequency of specific maintenance practises in the 
stud ied areas, species numbers are lower than in other disturbed 
areas in Potchefstroom. A total number of 100 species of which 
46% were introduced were recorded in intens ive ly managed s ites 
in comparison with 253 species (26% introduced) on roadside 
verges (Cill iers 1998), 171 species (38% introduced) on vacant 
lots (Cilliers & Bredenkamp in press) and 168 species (35% 
introduced) in railway reserves (Cilliers & Bredenkamp 1998). 
Although most of the recorded species are problem plants 
according to Wells el al. (1986) and Bromilow ( 1995) because of 
their weedy character, few of them are regarded as dangerous 
invaders by Henderson (1995) or even declared weeds by Wells 
et at ( 1986). Many communities such as the Guilleminea densa·-
Cynodon dacty/oll Community (2), the Chamaesyce hirlo-
lynodon docty/on Community (4) and the Taramellm 
officina/e- Medieago /uplilina Community (8 ) are, however, 
regarded as invasive as they establish on lawns in parks and pri-
vate gardens. Lawns in South A frica are traditionally managed as 
1110nocultures. 
In the landscape approach followed by Gilbert ( 1989) unoffi-
cial, spontaneous communities such as those which have been 
described in the current study are regarded as extremely impor-
tant and should be conserved. Gilbert (1989) distinguished 
between technological , gardenesque and ecological landscapes 
each which should have a place in the urban environment. The 
presence of all the different landscape types will provide various 
habitats for the establishment of different plant communities, 
which will lead to higher species diversity resulting in a more 
stable urban ecosystem (G ilbert 1989). Gilbert (1 989) acknowl-
edged, however, that spontaneous communities in cities and 
towns are regarded as unacceptable, because low-level manage-
ment is often mistaken for neglect by city residents. Th is is 
called the aesthetic conflict by Gilbert (1989) 
Conservation of the spontaneous communities does not neces-
sarily mean any changes to current maintenance practises, 
because these practises have resulted in the development of cer-
tain unique commun it ies. The establishment of the Taraxacum 
officina/e- Medicago /upulina Community (8) in winter on lawns 
is, for example, the result of mowing in late summer when the 
remaining biomass of the turf grass, PenniselUm clandesfillum is 
removed. This leaves bare patches which make it eas ier for this 
community to establish. After the winter this community is 
removed again by cutting, and in the process the fruits and seeds 
are dispersed over the lawn, and even to other lawns. 
Although conservation of spontaneous communities, espe-
cial ly in intensively managed areas, is not a priority in South 
A frica, the results of the current study form the basis for 
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vegetation dynamics studies. Long-term monitoring of changes 
to plant communities in reaction to different types and intensities 
of specific managment practises could form the basis of future 
management and maintenance programmes of lawns and other 
intensively managed sites. Decisions on which plant communi-
ties must be controlled and which could be conserved can only 
be based on long term vegetation dynamics studies. 
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